Objectives: The use of latex gloves has increased by several folds in the recent past due to concerns about blood-borne infections. Data from Asian countries with regard to latex allergy is scarce. The objective of this study was to determine the prevalence and risk factors of latex allergy among healthcare workers in a tertiary hospital in Sri Lanka. Material and Methods: A cross-sectional survey was carried out among different categories of employees in the hospital. A self-administered questionnaire was used to collect data related to latex allergy. Results: A total of 524 employees was recruited and 62% responded to the questionnaire. Among them 49.2% wore gloves for more than 1 hour a day. Symptoms suggestive of latex allergy were reported by 53 (16.3%) subjects. A considerable proportion (11.4%) of workers had been suffering from latex allergy for more than 5 years. Nurses accounted for the highest prevalence for any job category, while the unit with the highest rate was the surgical ward. Duration in the service (OR = 1.006, P = 0.048) and wearing gloves for more than one hour a day (OR = 3.292, P = 0.004) were significant risk factors for latex allergy, but not atopy or family history of atopy. Seven employees noticed that they developed food allergy after assuming duties as healthcare personnel. Conclusions: Prevalence of latex allergy is high among healthcare workers in this study population. Environmental factors rather than genetic predisposition play the major role in the development of this condition.
INTRODUCTION
Latex is the milky sap from the Hevea brasiliensis tree and is widely used in medical appliances and consumables. The use of latex products, especially latex gloves by healthcare workers, has increased, largely due to concerns about blood-borne infections. This has been paralleled by a growth of symptoms suggestive of latex allergy [1, 2] . Even though the symptoms experienced by some individuals are mild and not life-threatening, the impact of this condition on their quality of life causes concern [3, 4] . It is reported that affected individuals tend to change their working place, sometimes to the extent of changing the profession completely [4, 5] . It seems that the emphasis made on this occupational hazard in developing countries, especially in the Asian region, is inadequate, albeit the rise in prevalence of the symptoms [6] . It is postulated that in general, allergy is an emerging epidemic in Asia, but asthma and a few other atopic diseases have been the focus for research [7, 8] .
The total cost of workers' compensation claims for diseases caused by latex allergy at the workplace has become a major problem in some countries [1, 9, 10] . A few stu dies have addressed the risk factors for the development of latex allergy, but the results are inconclusive. Some authors postulate that genetic constitution poses the highest risk for this occupational allergy [5, [11] [12] [13] , but others have demonstrated a considerable effect of environmental factors [14] . A standard tool for mass screening for latex allergy is yet to be identified. However, a simple self-administered questionnaire has been shown to claim 
RESULTS
A total of 524 workers were recruited to the study and 325 (62%) replied to the questionnaire. The ages of the respondents ranged from 19 to 59 years (mean 37 years) and 73.5% of them were females. The total comprised 86 doctors, 139 nurses, 16 pharmacists, 25 laboratory technicians, 48 laborers, 6 midwifes and 5 physiotherapists. Altogether 160 (49.2%) individuals stated that they regularly wore gloves for more than 1 hour in total over a working day. Healthcare workers in surgical wards and theatres were the most frequent and prolonged users of latex gloves. On average, workers donned 6 pairs of gloves per working day. Apart from latex gloves, 44.2% of the staff indicated that they handle other rubber products (elastic bandages, rubber bands, etc.) during work. Fifty-three (16.3%) of the employees experienced symptoms strongly suggestive of latex allergy. Of the 53 who reported them, 16 had immediate reactions (type I hypersensitivity), 26 had contact dermatitis, and 11 reported to have both types of hypersensitivity reactions. Table 1 shows the prevalence of symptoms reported by the employees. None reported to have anaphylactic shock due to latex. Their hands were most commonly affected by latex glove allergy. Among those who reported to have latex allergy, 88.7% were regularly wearing powdered-latex gloves, while the rest used powder-free gloves at work. Symptoms were transient in 43 subjects, while 10 staff members had virtually persistent symptoms. Nine workers claimed that they developed symptoms when they had contact with other workers wearing gloves. Among them, only 4 had evidence of allergy when they themselves wore latex gloves. The prevalence of symptoms according to the working unit ( Table 2 ) and job category (Figure 1 ) is summarized. The surgical ward seems to be the unit with highest prevalence of latex allergy, while nurses, regardless of the working unit, account for the highest prevalence for any job category. Approximately 43% of the staff members who have latex allergy, suffered from the symptoms for less than a year, while 11.4% and 45.7% had problems for more than 5 years and 1-5 years respectively. A total of 18 subjects complained that they developed reactions a good sensitivity [12] . This cross-sectional study was carried out to determine the prevalence and associated factors of latex allergy among healthcare workers in a tertiary hospital in Sri Lanka. Sri Lanka is a South Asian country with a comparably higher prevalence of allergic diseases in the recent past than other countries in the region [15] .
MATERIAL AND METHODS
This study was conducted at a university hospital in Sri Lanka, which provides tertiary care to patients. All the units with staff who wear gloves at work were selected and all the employees of the selected units were invited to the study. The study population consisted of doctors, nurses, laborers and laboratory technicians. Each subject was given an anonymous questionnaire (either in English or in Sinhala according to their preference) which asked about their job history, use of latex gloves and other latex products at work, and symptoms associated with the use of latex products. Enquiries were also made about pre-existing atopic diseases and family history of allergies. The reaction was considered immediate (Type I hypersensitivity), if symptoms occurred within 60 minutes of exposure to latex-containing products: wearing latex gloves or exposure to latex when another person is wearing them. Symptoms involving skin, respiratory tract and face were recorded. Subjects, who reported burning sensation, itching, vesicular formation, or cracking, scaling or blistering of skin, were considered to have contact dermatitis regardless of the nature of the reaction; whether it was irritant or allergic. Statistical analysis was performed using the Statistical Package for the Social Sciences (SPSS) for Windows (Version 13.0; SPSS Inc, Chicago, IL, USA). Categorical variables were assessed with the Chi-square test (Pearson). Odds Ratios (OR) and 95% Confidence Intervals (95% CI) for symptoms were calculated with multiple logistic regression.
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when handling other rubber products such as elastic bandages, erases, rubber bands etc. Those who have an allergy to latex gloves appear to have a higher rate of reactions against other rubber products than those who do not have latex glove allergy (Chi-Square = 15.52, p < 0.001). Logistic regression showed that wearing gloves for more than for 1 hour at work and the duration in the service are the most significant risk factors for latex allergy. Working in the environment with others wearing gloves appears to add to the risk of latex allergy with statistically marginal significance (Table 3) . Atopy was defined by the presence of wheeze, asthma, rhinitis or eczema in the past. Atopy, food allergy or family history of atopy did not confer a risk free gloves may alleviate symptoms in affected individuals [1] . Contact dermatitis which is allergic in origin (socalled allergic contact dermatitis) is mediated by T H1 cells and is a delayed-type hypersensitivity reaction. Most of the time proteins in latex products are responsible for these reactions and switching to non-latex gloves relieves the symptoms. A definite diagnosis of the nature of the problem (irritant versus allergic) can only be made by a skin patch test. A significant proportion of individuals who reported latex allergy (11/53), indeed had both contact dermatitis and type I reactions. This concurs with the results of other studies, and supports the fact that subjects with contact dermatitis to latex have a higher risk of developing type I hypersensitivity [6, 14] . Staff of surgical wards showed the highest prevalence of latex allergy according to the working unit in this study. This is in contrast to the findings of other studies, in which operational theatre staff and staff of the intensive care units reported to have the highest prevalence [5, 14] . Being in the service for longer periods (in total 48 members were in the service for more than 5 years) and some of their habits (frequent hand washing, higher rate of changing gloves) could be some of the possible contributing factors for this higher rates in surgical ward staff. The use of powdered gloves adds to the risk of allergy not only concerning the individual wearing them, but also any susceptible worker in the same room. Airborne powder particles, carrying attached proteins in latex, readily get dispersed in the air and induce symptoms upon contact with the skin, mucosa, or by inhalation, in a susceptible individual albeit the source of allergen is from the gloves on another individual [18] . Indeed 9 individuals complained that they develop symptoms of latex allergy when they are working with others wearing gloves. This highlights the possibility of being sensitized to latex exclusively at the workplace. The risk of becoming sensitized to latex during a hospital stay in patients has not been evaluated up to date. The danger behind this sensitization is that patients may go into anaphylactic shock with intermittent exposure they experience every time getting admitted to hospital. A major impact factor for latex allergy. Interestingly, 7 subjects reported that they developed food allergy after the assumption of duties in the present job, but only one of them noticed latex allergy at work. On the subjects' days off from work, the symptoms get improved in 47 (88.7%) individuals. 24.5% of the affected individuals took medications for the symptoms. Two employees had to get time off from work due to the occurring symptoms, and 2 had to change their work place due to unbearable symptoms.
DISCUSSION
This survey found that the prevalence of latex allergy among healthcare workers is considerably high and those who develop allergic reactions to latex gloves have a higher tendency to develop allergy to other rubber products.
The prevalence of 5-17% for latex allergy among health care workers has been reported all around the world [12, 16, 17] . Unfortunately, this is the only study conducted up to date to ascertain the prevalence of latex allergy in the country, thus neither comparisons nor time trends could be identified for the country. The outcome measures were assessed only by a questionnaire, which is a drawback of this study, but the results reiterate the importance of carrying out further studies in this population with a high prevalence of latex allergy. Allergic reactions to latex could be a type I hypersensitivity reaction, which develops immediately after the exposure. These are caused by circulating IgE antibodies to proteins in natural latex. Out of the manifestations of type I hypersensitivity reactions, urticaria is the most frequent symptom reported [5, 12] . We found that respiratory symptoms were as common as urticaria in the study group. A major drawback of a questionnaire study is the lack of definite criteria to distinguish between the two categories of contact dermatitis: irritant contact dermatitis and allergic contact dermatitis. Irritant contact dermatitis is often induced by multiple irritants such as cleansing agents, moisture trapped inside gloves, glovedonning powder and especially chemicals added during the manufacturing process of latex. Shifting to powder-on the quality of life of the patients would be when they develop food allergy when sensitized to latex, due to cross reactivity between latex and food allergens. Future studies should address this issue to appreciate the gravity of this problem among in-ward patients. Indeed, this study has shown that individuals who did not have food allergy in the past developed reactions to food after taking up work at the hospital. This indirectly indicates the possibility of developing food allergy by patients who frequently get admitted to hospital and who undergo multiple invasive/surgical procedures. Surprisingly, we have found that factors considered to confer a great risk for the development of latex allergy at the workplace, such as atopy and family history of atopy, do not play a role in subjects enrolled to this study. Wearing gloves for long hours and being in the service for a long period were the most significant risk factors for latex allergy in healthcare workers of this study. This implies that environmental factors, rather than genetic predisposition, determine the development of this occupational hazard. The results of this study demonstrate that latex allergy continues to be a major occupational hazard and emphasize the need of implementing policies related to glove use at the workplace in order to promote safe environment at the hospital. The use of non-powdered latex gloves by all healthcare workers, and the use of non-latex gloves by sensitized subjects will definitely decrease the burden of latex allergy among healthcare workers. Increased awareness of this occupational problem will decrease the incidence of serious and persisting manifestations among them. The impact of exposure to latex on in-ward patients should be investigated.
